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CASE REPORT

Reversible Cerebral Vasoconstriction Syndrome without Headache
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Kazuaki Shimoji, Eiichi Suehiro, Keisuke Onoda, Fumitaka Yamane, and Akira Matsuno

Department of Neurosurgery, International University of Health and Welfare Narita Hospital, Chiba, Japan

Abstract : A 49-year-old woman with a family history of Moyamoya disease presented with sudden onset of right
hemiparesis without headache. Magnetic resonance imaging (MRI) of the head revealed a cerebral infarct in the
left corona radiata, and magnetic resonance angiography (MRA) revealed severe stenosis of the bilateral internal
carotid, middle, anterior, and posterior cerebral arteries. Antithrombotic therapy improved her symptoms. After
2 weeks, MRA revealed changes in cerebral arterial vasodilation, indicating reversible cerebral vasoconstriction
syndrome (RCVS). Five months later, she presented with transient dysarthria without headache; MRA revealed
multiple cerebral artery stenosis, and 2 days later, it revealed changes in cerebral arterial vasodilation. RCVS
presents with reversible multifocal narrowing of the cerebral arteries with thunderclap headache, commonly
observed in middle-aged women. RCVS without headache is rare. RCVS should be a differential diagnosis in pa-
tients with multiple cerebral artery stenoses without headache, and serial MRI is important for its diagnosis. .
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INTRODUCTION

Reversible cerebral vasoconstriction syndrome (RCVS) is a
clinical and radiological syndrome comprising several disorders
characterized by sudden onset of severe headache (thunderclap
headache [TCH]) and transient constriction of multiple arteries
within the brain (1). Although TCH is the predominant clinical
manifestation of RCVS, certain patients with RCVS may not
present with the typical headache symptoms (2).

Herein, we report a patient with RCVS presenting with two
ischemic strokes without headache and briefly review the cur-
rent literature on RCVS without headache.

CASE REPORT

A 49-year-old female patient, with a familial history of
Moyamoya disease, was transferred to our hospital because of
sudden onset of right hemiparesis without headache. On hospital
arrival, she had impaired consciousness (Glasgow coma scale
4-4-6). Her vital signs were as follows : blood pressure, 152/76
mmHg ; pulse rate, 93 beats per minute ; body temperature,
36.3°C ; respiratory rate, 18 breaths per minute ; and oxygen
saturation, 98% on room air. Her pupils were equal (3.0 mm in
diameter), round, and reactive to light. She exhibited noticeable
right hemiparesis but had no meningeal signs such as nuchal
rigidity, Kernig’s sign, or Brudzinski’s sign. Other physical and
neurological examinations yielded normal results.

Laboratory tests showed a white blood cell count of 5,130/uL
with 61.3% neutrophils. D-dimer (0.53 pg/mL) and C-reactive
protein (0.08 mg/dL) levels were within normal ranges. The
results of immunological tests, including rheumatoid factor, an-
tinuclear antibodies, anti SS-A/SS-B antibodies, anti-neutrophil
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cytoplasmic antibody, anti-cardiolipin antibody, and lupus an-
ticoagulant, we negative. Head magnetic resonance imaging
(MRI) revealed a recent cerebral infarct in the left corona
radiata, and magnetic resonance angiography (MRA) indicated
severe stenosis in the bilateral internal carotid, middle, anterior,
and posterior cerebral arteries (Figure 1A and B). Symptoms
improved with antithrombotic therapy. She continued pharma-
cological treatment with aspirin (100 mg/day), cilostazol (200
mg/day), and rosuvastatin (5 mg/day). After 2 weeks, MRA
demonstrated changes consistent with cerebral arterial vaso-
dilation (Figure 1C), indicative of RCVS, and the patient was
discharged.

Five months later, she presented with transient dysarthria
but had no headache. MRA revealed multiple cerebral artery
stenoses, and MRI showed no new intracranial lesions (Figure
2A). Neurological examination on admission showed no abnor-
mal findings, and dysarthria had resolved. On day 3, MRA de-
picted changes in cerebral arterial vasodilation (Figure 2B). The
patient had not experienced headaches during both clinical epi-
sodes. Ultimately, she was diagnosed with RCVS without head-
ache. Pharmacological treatment continued with cilostazol (200
mg/day), rosuvastatin (5 mg/day), and lomerizine (10 mg/day).
On day 5, she was neurologically intact and was discharged.

Seven months later, she remained well with no neurological
deficits, and MRA revealed a cerebral arterial vasodilation
(Figure 2C).

DISCUSSION

Recurrent acute severe headaches and multifocal segmental
vasoconstrictions are distinctive RCVS features. The precise
etiology of headaches in RCVS remains unclear ; however, a sud-
den alteration in central vascular tone was postulated to lead to
vessel wall stretching, resulting in TCH during the initial RCVS
stages (3). Our patient insisted the absence of headache during
the first and second hospitalizations.

Previous studies, along with our case, have provided detailed
insights into the clinical and radiological characteristics of 13
patients with RCVS who did not experience headaches (Table)
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(4-11). These reports delineated specific features of RCVS with-
out headache, where all patients exhibited cerebrovascular dis-
ease concomitant with RCVS ; 12 had ischemic strokes, and one
had convexity subarachnoid hemorrhage. According to Ducros et
al., cerebral infarction was present in 6%—39% of patients with
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Initial head magnetic resonance (MR) imaging shows a cerebral infarct in the left corona radiata (A), and MR

angiography (MRA) shows severe stenosis of the bilateral internal carotid, middle, anterior, and posterior cerebral arteries
(B). After 2 weeks, the MRA scan shows changes in cerebral arterial vasodilation (C).

RCVS.1) RCVS without headache might be associated with
a high rate of ischemic stroke. RCVS is usually triggered by
specific conditions or events, including pregnancy (postpartum
vasculopathy), orgasm, acute stressful or emotional situations,
bathing, physical exertion, recreational drugs, or the intake of

Figure 2. Magnetic resonance angiography (MRA) during the second ischemic attack shows severe stenosis of the
bilateral middle, anterior, and posterior cerebral arteries (A). After 2 days, the MRA scan shows changes in cerebral
arterial vasodilation (B). Seven months later, the MRA scan reveals further changes in cerebral arterial vasodilation (C).

Table. Characteristics of patients without headache associated with RCVS.
Case Author, Year Age/Sex Triggers Neurological symptoms Complications ~ Outcome
1 Spitzer, 2005 24/F Postpartum Generalized tonic-clonic seizure c¢SAH Asymptomatic
2 Wolff, 2015 25/F None Diplopia, right ataxia IS mRS 0
3 Wolff, 2015 35/M None Left hemiparesis IS mRS 0
4 Wolff, 2015 27/M Cannabis Right paresthesia IS mRS 0
5 Wolff, 2015 38/M Nasal decongestants Right ataxia, dysarthria IS mRS 1
6 Wolff, 2015 36/M None Vertigo, right hemiparesis IS mRS 0
7 Fugate, 2012 31/F gﬁﬁ;ﬁg& antidepressant Left hemiparesis IS Persistent deficit
8 Tsivgoulis, 2014 42/M Cannabis Transient episodes of right hemiparesis IS Asymptomatic
Kasuya, 2018 32/F Pregnancy Dizziness, diplopia IS mRS 0
10 Kim, 2019 46/M None Visual field defect, left lower limb weakness IS NA
First attack ; none
11 Ig/é;tls ubayashi, 48/M None Second attack ; convulsion IS, ICH mRS 0
Third attack ; dizziness
12 Kakehi, 2021 81/F Tetrodotoxin Dysarthria, extremities weakness IS Asymptomatic
13 Ourcase 19/F None First attack ; Left hemiparesis IS HRS0

Second attack ; dysarthria

¢SAH, convexity subarachnoid hemorrhage ; F, female ; ICH, intracerebral hematoma ; IS, ischemic stroke ; M, male ; mRS, modified
Rankin scale ; NA, not attributable ; RCVS, reversible cerebral vasoconstriction syndrome
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vasoactive drugs. There were 6 cases with no trigger for RCVS
without headache, 2 cases with postpartum, 2 cases with can-
nabis, 1 case with pregnancy, 1 case with nasal decongestants,
1 case with serotonergic antidepressants, and 1 case with tetro-
dotoxin (4-11).

Moreover, the clinical outcomes of nearly all previously de-
scribed patients were good and were mostly <50 years old. Our
patient had common features with those patients in that no
sequelae remained, and he was 49 years old.

The diagnostic criteria for RCVS proposed by Calabrese et al.
in 2007 include the presence of severe acute headache (12). Clin-
ically, the consideration of RCVS arises when patients expere-
rience a hyperacute severe headache, and radiological aspects
become crucial in cases of RCVS without headache (2). Multiple
cerebral artery stenoses are a critical RCVS feature, which is
shared with various diseases, including primary angiitis of the
central nervous system, secondary central nervous system vas-
culitis, infectious diseases, multiple embolic cerebral infarcts,
anti-phospholipid antibody syndrome, and Moyamoya disease
(13). In our case, laboratory tests, whole-body CT, and head MRI
excluded differential diagnoses other than Moyamoya disease.

Initially, we suspected Moyamoya disease as the cause based
on the MRA results and patient’s family history. The recently
introduced “Diagnostic Criteria 2021” for Moyamoya disease
comprehensively cover various aspects, including the disease
concept, diagnostic imaging, and concept of quasi-Moyamoya
disease (Moyamoya syndrome) (14).

With digital subtraction angiography (DSA), MRA can also
detect stenosis or occlusion of the terminal portion of the intra-
cranial internal carotid artery and other abnormal findings of
intracranial vessels and can be implemented in the diagnostic
approach for Moyamoya disease (14). However, the limited di-
agnostic specificity of MRI and MRA poses challenges in distin-
guishing Moyamoya disease from other diseases. In our patient
with multiple cerebral artery stenoses but without headache,
serial MRI studies played an important role in the diagnostic
process.

The distinctive headache is a key factor in distinguishing
RCVS from Moyamoya disease. TCHs are typical in RCVS,
whereas they are with hemorrhage in Moyamoya disease. How-
ever, the headache characteristic is not useful when patients do
not experience it. Thus, differentiating RCVS without headache
from Moyamoya disease at first consultation is challenging
and may recommend revascularization surgery if symptoms or
strokes develop because early treatment is important to prevent
poor outcomes in Moyamoya disease. The cerebrovascular ab-
normality observed in our case normalized rapidly, whereas that
of RCVS is often within 12 weeks. This accurate diagnosis in our
case was made by meticulous follow-up.

In summary, we experienced a case involving a patient who
suffered from ischemic stroke associated with RCVS. RCVS
must be considered as a potential alternative diagnosis for pa-
tients who did not experience headache but exhibit multifocal
segmental cerebral artery vasoconstriction on MRA. Distin-
guishing RCVS without headache from Moyamoya disease can
be challenging initially. The subsequent clinical course may be a
crucial factor in making an accurate diagnosis, and appropriate
imaging should be contemplated based on the evolving clinical
scenario.
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